Approximately 80% of all cancer patients receive radiotherapy at some stage. With the availability of sophisticated equipment and development of radiotherapeutic techniques, more and more cancers are controlled. Some morbidity has to be accepted but the radiation dose to the critical organs in and around the target zone should be minimised. Since the first description of radiation myelopathy by Ahlbom in 1941, many reports have appeared on this subject (Boden, 1948; Maier et al., 1969; Jellinger and Sturm, 1971; Reinhold et al., 1976) . During the last nine years (August 1968 to December 1977 
Patients and methods
Of the 185 patients with cancer of the oesophagus who received radiotherapy, four developed radiation myelopathy, a much lower incidence than the operative mortality (Sturdy, 1965; Collis, 1971 (Figure) . This brings the radiation dose reaching the spinal cord to a minimum level but not always below the risk level, so compromise is necessary. The higher dose received by the spinal cord sometimes produces unwanted sequelae, such as radiation myelitis, which has to be accepted by the radiotherapist in the interests of the patient.
The radiation dose concept is quite different from the dose system used in other branches of medicine. It is mainly concerned with the concentration or absorption of energy per gram of tissue (integral dose). This concept is well described by Brewin (1977) . The radiation dose is usually defined in units such as the Roentgen or Rad. To compare the biological effectiveness of various treatment schedules Ellis (1968 Ellis ( , 1969 Ellis ( , 1971 ) has given a new concept to the dose which is given in RET.
The incidence of radiation myelitis has been reported to range from 0.6% (Boden, 1948) to 12.5% (Locksmith and Powers, 1968 (Reagan et al., 1968) . Since the first description of radiation myelopathy by Ahlbom in 1941 several reports have appeared dealing with the clinicopathological aspects of this disorder (Boden, 1948; Pallis et al., 1961; Atkins and Tretter, 1966; Locksmith and Powers, 1968; Van den Brenk et al., 1968; Phillips and Buschke, 1969; Combes et al., 1975; Reinhold et al., 1976) . Phillips and Buschke (1969) In the second group, symptoms of paraplegia or quadriplegia develop acutely as a result of infarction of the cord by involvement of blood vessels supplying the segment of the spinal cord.
The third group, which is the most common, is characterised by chronic and progressive myelopathy. Initial symptoms are often sensory with loss of pain, and temperature sensations and perception in the extremities: a Brown-Sequard syndrome is the usual manifestation. The condition progresses to spastic quadriplegia or paraplegia with gross sensory loss with or without bladder and bowel dysfunction.
In group 4, the symptoms manifest as lower motor neurone disease in the lower extremities. There is atrophy of the muscle groups corresponding to the involved spinal segments together with loss of deep reflexes.
The clinical presentation in four of our patients can be placed in the third group with one case in the last group of lower motor neurone type. One patient (case 2) had a Brown-Sequard syndrome. Table 1 contains a summary of the details of these five cases with the latent periods of development of symptoms. The shortest duration was six months and the longest interval after radiotherapy was 64 months. Warren (1943) commented that neurological sequelae after irradiation result more commonly from secondary vascular changes than from direct neuronal damage. Pennybacker and Russell (1948) described the histological findings in a series of cases and concluded that brain necrosis was the result of vascular damage. Kristensson et a!. (1967 ( ), Castaigne et al. (1970 and Jellinger and Sturm (1971) observed various histological changes in the irradiated spinal cord.
We do not have any histological confirmation of radiation myelitis in our cases but the clinical course and the findings of relevant investigations including plain radiographs and contrast myelography of spine strongly favour this diagnosis.
Berg and Lindgren (1958) studied brain and skin tolerance in rabbits after single or multiple dose irradiation such as might be encountered clinically. A similarity was noted in the slope of the timedose relationship for delayed radiation lesions in the brain and skin. Lindgren (1958) analysed the literature and his own material and reported that the time-dose relationship for human brain tolerance was 0.26. Du Sault (1956) found the slope to be 0.27. Boden (1948) established the tolerance level as 300 R in 17 days when the whole cervical spine was irradiated. A dose of 5000-5500 R in 17 days or 2000 R in a single day was the tolerance level for smaller fields. Pallis et al. (1961) recorded 20% tolerance level as compared to Boden's figures. Friedman (1954) concluded that 5000 R was a critical level beyond which the risk of radiation myelitis is 10% of all the treated cases. Van den Brenk (1968) demonstrated that the spinal cord was not more sensitive in hyperbaric oxygen than in air. Asscher and Anson (1962) stressed that neurones might be more sensitive to radiation damage in hypertensive patients than in the normotensive. Two of our patients (cases 1 and 4) had hypertension but only one of them (case 4) developed symptoms relatively early with more severity than the rest of the cases even though she was given a palliative course of radiotherapy (4500 rads in 20 treatments). Phillips and Buschke (1968) recommended the RET value for tolerance of the spinal cord. It was 1500 RET for cervical and thoracic spinal cord for shorter segments and 1300 RET for longer ones using cobalt therapy. A midline dose of 4000 rads in 20 treatments over 28 days approximates this value. Table 2 documents the RET values in our cases. This is higher than the suggested value of Phillips and Buschke (1968) . Paterson (1963) The total fractionations and overall time in our cases were greater than those reported by others (Dynes and Smedal, 1960; Phillips and Buschke, 1969) . The only explanation we can put forward for this is that the volume of tissue irradiated and personal radiation susceptibility may be the factors responsible for the development of myelopathy in these cases. In one case, hypertension and arteriosclerotic changes may have precipitated the complications.
Late complications of radiotherapy should not deter anyone from trying to achieve cure but modifications and refinements of techniques should be sought so that fewer patients develop this type of unwanted sequelae (Sewchand et al., 1978) . 
